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Abstract 



In a simple decoder which decodes convolutional codes of constraint length K and coding rate n/m, 
encoded data which is supplied thereto in steps of m bits are distributed, bit by bit, to m shift registers 
each having )^[(K-1)/{m-n)] series-connected shift stages. Here, [p] means the minimum integer equal to 
or larger than a real number p. The connection of n modulo-2 addition circuits to all the shift stages of all 
the shift registers is defined by n decoding generative vectors which define n decoding generative 
polynomials. The modulo-2 addition circuits perform modulo-2 additions of the outputs of the shift stages 
connected thereto and output n results of additions as decoded results of n bits. The n decoding 
generative vectors are selected from decoding generative vectors of N rows which are obtained as an 
inverse matrix of a square matrix whose elements are NxN coefficients which define N=mx convolutional 
code generating polynomials. 



.../abstract?CY=gb&LG=en&PNP=US5327441&PN-JP5244019&CUia)RAW=l&D^ 



Data supplied from the esp@cenet database - 12 



(19)B*S4$i^^fr (J P) 



(12) ^ ^ If i2t ^ (A) 



#^^5-244019 

(43)i>MB ¥f£5^(1993) 9 ^21B 



(sDintci.' issijsB^ ffrtsas^ F I ^mm^mm 

H0 3M 13/12 7259-5 J 

H 0 4 L 25/08 B 8226-5K 



(aOajS*^ iRflBV4-336292 


C71)tfiRA 


000004226 


















{22)aiiaB ¥jS 4 ^(1992)12^160 






«sajWEEP3^Bi-Tg 1 a 


r6^ 






(72)f|Bj^ 


>m mm 






(31)ffi$fe8l±ig#^ 1SIBT3-331640 






^■^M=Hmm.n^^ 1 TB 1 a 




B 


(32)flBfeB T 3 0991)12^160 












(33)ffi5fe«i±iiH B*CJP) 


(72)f 


mm 








neff^W3o^mim^^m^K> 1991^8^155 










B 


aSAS^tffffiffifi^^^lfTO) ri99i¥S^^tt«ii^^ 














C72)f 


%mm 


^m^=H^mmimm 1 tb 1 « 




B 




C74)f^aA 

















(54) im^^om^^i a:^s,^nno>m^m^:^^zfm&^^^^ 



(57) 

imfSL] «^lHlK{C«titS$nSni (=4) k'>;/h«© 

(m-n) ] m(Dm.mmt^-^tirzzyy h&^m-f^mm 

CCT [p] «ll&pJl^A±«g/hcoS 
jSiSritft-rs. n (=3) <l©mo d 2j!)n^gi (2 3, 

~2 3, ) \t^n^n±i^y Y'Ui?x-$'(D±>y hm 

(#1~#2 4) in<@©a^^fiE^^S:^£r«St"-5n 

n(@05^-§-^fi£'^i7 h;Hi, N=mx ( = 
2 4) <a<^)ai^jXif»-?9F^©^fiE^5-^^SrS«-r'l)NXN 





( 2 ) 



1 

K + n - 1 f -y h ^ . -en-e'nA^K + n - 1 

SST-fet). K. n, mtte^lS. K> 1 , m>nT-S> 10 
0. 

^n^'ni t*-y h-r:3«i^$n, ^n^*n*<x^ (k- 
1) / (m-n) ^ms:-r^^ii>Qist>rzm^y.m<^mm 

^t>^iE>mn^nrzmm.-t^nfTt}^^n'enm-r^Nm(D 20 

nfcN=inxi@CD|?^S:3fefi£-r-5Niac^?^^^fiK#^SC 30 
■5. 

K+n- 1 If h*^^. -tn^n*<K + n - Haw^ai) 

mizAti^n^mzmK)mi--z±^^tirzt^y^&K, m 

KT^O. K, n, mlSS^S:. K> 1 . m>n-C* 
^n. N^m (K-1) / (m-n) ^^glSf-S^^yi 

±i2?gF^gg«^?^^^'^^ i-MzMft^i.fzm.^^f&nm 




2 

h«S^x-:J'<&m:/j-r-5)n(@Wmo d 2Jta^^©. 

[is*jB3] w^m\zxt)^nrzm7'-^(Dmmr^ 
K+ n - 1 t*-v h*^?). -^-n-^-'nd^K + n- na®^^*6 

^tKDm^^mz'^ryr^rL^nmn-^tifzy'-^^^ 

n^'nmod 2SDS:LTmt:-y hWl?^x-^'S:m;'3T 

m-n$>K). K, n, m«e«5IS:. K> 1 , m>nTa& 
^•r^Nt'>>h. NttN^m (K-1) / (m-n) it 

±mm^^<Dn^±0Sc.^i7 h)uzMmi.tzm.^±0s.nm 
'p-fy^<bmisi-^tirzmm-ri> nfT*«-?-n^n#-r-5N<@o 

SgJcA*^nfc^7^-^0)SiKK + n- 1 bf-;/ MC**U 

-hg^^^^ig«m^@o^^^±)«'^^ y-ji'^m-oxi^^ntz 

N =m X iB©«F^<&5fe^-r-5 NffiOfiF^^fiK^^iCO N 

(W*«4] i?^S8lcA:'3^n;t:1^7^-;S'Wigil^-r^ 
K+n- 1 kf y -tn^nd^K + n - H@©^«e) 

n^'nmod 210»UTmtf-y h(Dm^7'-3' ^tiitlT 

ggtCA:»3$n-5SlZ»0jgLT^fiE;^nfcJ6)*6K. ?J 
^{b^R = n /mWg^iii^U^i&^^-rsfS^S^lHl 
SS<^J^fiK:^ffiT*0. K. n, m«e^?S, K>1. m 
>nX'$>K>, 

±mm'T-:$'t)^n Mv hxti^n^mizAtj^titzmm 

m<@®??^*fi£'<i7 hJW^rfigoTmlf^v hOfJ^T^-^ 



( 3 ) 



- 2 4 4 0 1 9 



^^Km^n^T^y^yZft, xfix^ (K-1) / (m 

-n) ^ms:f^^»(>^it>rzmwi.-^^ir>, 

±^$'m^^±$lmm(Di^^«^l&^^ h)l<D^ (K+n 
-1) (S«±ie$S^^Sci&-&tJN=xml@«*S^^g:lz 

hSt nOWmo d 2 Jjn^S©WlSr'5) 1 

x= [ (K-1) / (m-n) ] 

lcioT#7lf.n, [p] «ll®:pJ!Ji±wa/h«B 

IS:S:^-r. 20 
N=m [ (K-1) / (m-n) ] 

N=m [ (K-1) / (m-n) ] 

JCitsT-^x^tl. la^ [p] l±S^l^pW±«S'hWS 

IS?£«f. 30 

x= [ (K-1) / (m-n) ) 

JCj;tJT-^^f.n. [p] tt*©cpW±OS'hoe 

[iS*3B 9 ] m^m 1 2 {ctemofe^m^iHii^ 

IC*3ViT. K=4. R = n/m= 1 /2TS)0. d^^-h 
1) TfeS^KfiSit. K=7. R=n/m= 1/2T?«) 

;u*Hiiioiiioio)Td&^^B£!&(^<. 

1 0 ] m^m 3 (ci2m«fffis^^*&ic*3v^ 

T. K=4, R = n/m= 1/2T^0, *^0±tS^^ 
±5Eff ^J«±l2jl^5n-5fTC0'^i7 hjl.75< (11) -CSb 
^m-^t, K=7, R=n/m= 1/2-C^O. 

llOIO)T$)^>i®-&<£:i^<, 
(ii^JSl 1] S:mfi*-ji*?^^^^^bTit^^5" 



St. 

lHl8SA^^)<Dftl^^0 tSrmo d 2 Jra^f -5 d <h(c J; 0 ± 
ieit«^7^-iS'c75jt^^0?&BriELTm:'3-r-5>mo d 2 

— ^^%^i7U—L. 1 ife«2WfBB«^lHlS&t, 

[0 0 0 1] 
[0 0 0 2] 

ffiO lOtUTA. J.Vilerbi iCi 0 Jf ^$nfc^^T;U 

u XA Titft t> its 0 friESg;^ t ^& *-r ^ « ^ 
[0 0 0 3] Si^ii.^^^^n'kSimi^TmofTiEm 

TSST (Scarce Stale Transition ) ;^iC;5^tg^$ 
n, S^ffl^t^tlTl^^ (Ishitani et al, "A Scarece-S 
tate-Transi tion Vi terbi-Decoder VLSI for Error Cor 
rection", IEEE JOURNAL OF SOLID-STATE CIRCUITS, VO 
L.SC-22, NO. 4. AUGUST 1987. pp575-581) . 
[0 0 0 4] E 1 tt«ajA«±ai03ti)JlC7K^?nTi/i-5J: 




( 4 ) 



')^^t)^^U^'<it^(Omm.<r>ii^\dm^^^l 6 less 
STSf:5' t"«^§§l±. S-rS3Tl 1, , 11: iZ^^ 

D' <&t#-5o co3s:ffl?i3^$nrcmam^iiiK«i oe 
<D->y h©ic«}#$nfci 0 f-v hw??^x-5'*»e>^ 
■^^{7 K;Kiiioiiioio)TJ&^;^nfc7 0(D>'7 h®« lo 

x,\ X,* ts{a^*-i^.*-^^^5'-^s' mm^y"-^) 

X, . X, SrltesS (Sfft&Miia^OlHlK) 13,. 13 

[0 0 0 5] Gxk^moti^tn^tniSimm^y'—^ 
X, . X, tnn^mty'-^x, ' . x, ' «— iscu. 

lt4!tSl 3, . 13, (DtiiMtmz "0" tU^o 4*- 20 
&^W^'f—f'X, . X, ttm7'-5'OM:3i^Oieil* 
Jfe^x-^'X, , X, , X. . -Ofl9^«g:t*-;/ hJCjg 

^ i; S t IE L l^^a^-ii^-fiF^TtiS C 0 #;^C f >y h /I 
^->*«^i;-5. 4«-i2.*-??^f§3©m:^?l^?^ 

tfctiiil 3. . 13, tC«1fiSf>y hlCjgoT 

"1" Ai^i;^, :i(omum-&mo so 

SS2<D«^ig|^D' t©mod2fiDSL5&mod21)0»Sg 

iEL. ^7^— :J'DSr#-5, >a:*5. g^lsIK 1 2. . 1 2 
, . 1 6 ^'OO^'-Y 5 >y«r-&t)-e-S;^:*e)Ofc®-C 

[0 0 0 6] :L(omf3iSsrmyf^ifm.n^-v\t. 

<Df;5' ftt^lHlKl 4<0A:^«S{C "0" Tfe-a. -tW 40 

9&\zmm.^n^^-^\t, m^izmofi^^crzt^&.ii^- 

« "0" T^)0, /IXpt^r'JlHlSSCD'y- h<^ON-OF 

vmmt. is.il Ajumc^tj.i,'^. — jkic. cMosisigs 

t!«-r-5i:;»i:*SJC{£S$n* (^^^©^0 e = 1 0 
<Oi:#*<J4 0%) . i¥5l5MCDf^ fm^«g«-*5<'^ 

T(4. R)?S/^X^*US<&B'M-r-5it«e>JCft^t*'I^lHlK 50 




5-244019 

6 



c<hA^T$^. cne.waftTJ^'E.s sTs^f5' f^^gs 

[0 0 0 7] j3HHBillIt5liTfif3t5ffll/>enTti-5??^{t 
^R=l/2. J6)^:gK=4Wa*iiiJ».??^ggC7)at>fffl 

7hUvX3'4<h, mo d 2J!jnmi§5, . 5, ii-fy^<bm 
fijc^nxt^-S. (D, . D, , •••) *<Atlm 

"^e^mvT-yy 4\zm-Axt)-^n. mod 

2ilD^g§5, «v7 M/v'Xi5'4©±->7 h©*''t.©m 
;'j©mo d aiJD^lrfTti. mo d 2JniSis5, «->:7 h 
UvXiS' 4<r>M 1 RUf^3'>y hm*^^(Oaitli:mo d 
dtl^mo d 2 J!niSS5, . 5, 

*-??^x-i$'x, . X, 7!»<«g^7, . 7, jcm^j^n 

-5, 01©Sfflfl!l©SSTSfc:^k'«^SliC:cD??^'7^ 
-^X, . X, S:§mL. m^r^o 0 2 ©?3^^gi{C*5 

viT->7 M/v'x^' 4 1 3a©ffl:t»fiHnfc 

^(CM:^©mo d 2in^g§5, . 5, lC-^x.^>nTti-5 
©T, -r-i^X, tC«-r-55^-^'X, ©ffl^fWI?^^^' 

-^'x, «r "0" izm^L, m2-yyhm<Dmti^y'- 
^x, ti^rzt^<Dm%tmm\zu^o t^tsx. 02© 
iif^mzM-r^m 1 i^©m^m^iEi8S2 «E 3 tc^-r J; 

^JC l-Q©mo d 21a^S§-e«^T'^-5Cl<»:«^B{ca 

\zm^-ri>m'^^i7 (id T«^ti*. 

[0 0 0 8] 

^lisf)^tztt>\Z[mmtmR = n/m (.nktXtimmki 
-yh^, m«ffi:fjf-7 HSc) ^:^#<L. IP'S llcifit? 

TSb-^'f«^SgTji:^S<i:;S:SffiBS^lHlK2li, M*- 
ia.**3F^©??F^lt;^R** 1 / 2 Tj*)mSK*t 7 tAT©« 
-&«MiE©:S:ttic:^^tiTi/i5)<i; ^ tcltt!««j{c^^{;:^ 
^r-5^:t*iT^-5*^. -)KtCn/mT^$n-5ffi«© 

fi£-r ■5/cJ!e)©iS3li9:H-7;i'=f 'J ttmi'ifc'^ nr L^iitc 
76^0^5:. mmtmR=iX2inn(D^^ih^wn 
izM-r^m^m^^^\tz.(Diiim(o^mm^izj:ow^ 

{b^R=3/4, }«j:SgK=7©a*-iA,*.??F^lC^liX 

{b^f^'fm^g§©'^f'fj .19 9 l^^^ffilSiafl^ 
^. tlc^;*:^. B-1 5 6) . Cl©«llC}*)^SK7&<7tJl 

T-r*i:3igF^ib^R*n / 2 T*-5??#Rn©ft,ic©?gF 
^^b^©a*i^.*■^^^lc^^■r-5.mBm^IHl!^s*|gfie■r•l> 
c t««e3i5SS-ei&o. fieoT^-©j;^7it?^^ic**-r-5 




( 5 ) 



[0 0 0 9) CKD^B^wm WBWtt. iiMcomM&t 
gt-r-SChTfe-S. 10 

[0 0 10] :i<r)^m(Df^ 4 (Dsmt. ±$mmm^m 
^^mmL. iim<D^mtmtt^Mm(D^^-^^!f^mz 

[0 0 11] 

oim^i,m^mzxt)^titzMy'-'S'<Dmmr^K+n 
- 1 1*-;/ h*^^, ■5-n^en*^K + n - nsoT'^ft^fc 20 

mod 2iJDSLTmt*>y ^;-r -5 

0. K. n. mttg^©:, K>1. m>nT'*0. 

-em f-y h-ro#ti^$n. ^n-?n*ix^ (k-d 

/ (m-n) «rSISTS^«e)^*fcgia:x®©it^JSJgg 30 
mPCD->7 h U->'X^'®^N=mx<@CD>'7 h®»iN(l 
fi£L. _hia«F^^O«F^*j«'^i7 h)U\Zttft^Vt:i^^± 

)s£ff ^ MS? ^ nfcai^-r s n ff A^^n-enw-r -5 
[0 0 12] ^r:i\i.wn^izxti-^nr:im'T--^(DMm. 

-r*K+ n - 1 f-;/ hA^€). -^tl-^-'nTjiK + n - HSC) 




8 

^ti'en(Dm-^^wz'^-ox'tti'enmsi^tirzy=-'$' 

^-en-^-'nmo d 2i)n^UTmt*-y h<r>i^ny'-9^\h 

mn^^X'&O. K, n. m«Sl^^. K> 1 . m> n 
r-Z>mi^^tl. N^m (K-1) / (m-n) ^S^St" 

±.u^^moy^^±&^i7 hMzn^^x^tz'^^^^nn 
«mod2ioSE^a. t*^*^, ±mm.^±^fT^nt. 

+ n - 1 f^y h\Zl(tl.±^mnm(Dmm(0m^^fS.^i7 

nnx$>^. ^'j\zm^-r^:iii\z^-:>xmm.-t^^tL 

[0 0 13] ;iO!>^^(D^2WeWtt, n^^\zxi]^ 

nS^^tlfcT^— ^€r^n-?nmo d 21inffLTmf->' 

■r-r)>'7 h bT±S??^igtCA*3nsS{'IS0 ilUT 
^l«$nAcJ*J^SK, ?J^^k^R = n/m©S*^ii*«F 
^?&S^-r-5fffiSa^;?ffiTd&0, K. n. mtte«l 
Sc. K>1. m>n-C*0. mty h-r-P§{ibfc±IB 

m (K-1) / (m-n) <&^£-r-5^«e)ft«6fc^S:, 

^ffijtT'SXT^-yyi:. ±te^^^g§<^)^^^^fi£'<^7 hji- 
-^'i&n<@coy;P-y-C^»5m-rX7^-yyt. ±i2nf@ 
©S-y;U-yF^©±ieS5?3nfcx-5'^mo d 2 JtafiE 
UTn f y h«m^7'-:S'S:m:'3^-5;^T- -yy. <t$:# 
±^S^±fi£fT?'Jtt. n h@lC±lfilf^iHCA 
:'3$nfcl^x-:$'©aiggK+n- 1 t'-> htC*fU±S?? 
^g§<DmP<D?J^^fi£'<^ h;US:^§e-r>T<^e.n/tN=m 

xe(o^?^^±fi£-r-5N^@<D^^^^fi£^^^coN x nm 




( 6 ) 



[0 0 14] c:o5%?gco^3 wew«. i^^s^izxti^ 

^€:a^-r^ffia^^lHlgS<OJgB£:^ffiT^0. K, n. 
mlie.^ic. K>1, m>nT$)0, ±ffi)^x-^*^n 10 

^y-fii. x«x^ (K-1) / (m-n) ^^SlSf^ 
J«^57H;K^# (K+n-1) e«±^i^^«^Sc<&^itr 

±iBiK^^gc*s^ t-r s N X N (Dmn^mrm^m^ 

n-SNfiO-^^ hStnOWmo d 2 lni^ggcD^**&-r^ 
[0 0 15] ZL(D%m<7i^A(DEmt.. ±K^l*fcfi 30 

t i£m o d 2 ]bn»-r ^ C i: C J; 0 ±l2it^^7'-^' ©Jt 
^^0€rfTiELTffl:'3-r -Smod 2J)n^^©. tSr^tJ 40 
affile ±t>T^B£-r-5 C td^tti*^. 
[0 0 16] Cl®%?qc0^5<D@65li, ±l2^1^fc« 



5-244019 

10 

[0 0 1 7 J 

(Dm-^it. 04ICK=7, R = n/'m= 3/4C0:®-&$: 

fcmo d 2 JJOeSsS. . 5, . RU^m o d 2 Jn^gg 
5, , 5, «tB:'3*^^n = 3 f-v hS»C^*ft*ytm/ 
2 = 2<l©t*>:/ h^g»5^-^'^am-r^->7 VU'JT. 

7 00->7 het&mo d 2ft]^i§5, , 5, t 

i)t (1001 101) -c*o. %ik "1" "0" tt-€-n^' 

mod 2in^S<!:«Siac " 1 " T-i^^^nfc1t&«->:7 K 
© €. flfiffl * T ® a©: b T t i -2) . 

[0 0 1 81 Kv'^ h@t&mo d 2S0g:S5, , 5, 

iwi^-grtii^^^i' h;uw^|gc mm) "i" (c*f^S 

T-5->7 hatmo d 21nS:§g5, , 5, tco^^tL 

h©^9^'^fc;x— I,. I, , Q, , Q. 75iai:^sn^. 

D, *i«l5!f5nfc*^S|-Cmo d 2J)nWS5, , 5, 
$n-5^:mod 210^§g5, . 5, A^^-r'— ^MI, , 

Q, ;i^ai:^sti. ^rfmrnzT'-^n (i. , q. ) . 
(I. . Q. ) . (I. . Q. ) . •A^^e.ns. 

[0 0 19] mod 21n#g§5, , 5, 
Ti^i^^ M'S^X^'8, , 8. iC^n^'ns HA:^^ 
n-5S(C->7 hUv'X^'8, ®^lRO:^2 f-y 

^n-enx— ^ I . . I . . Q, . Q. 1 m.<r>mi^^ 
iiik<Dm.^iL^m^ (I, . I, . Q, , Q> ) 

^$nT^i-5<^cli(Cjk*bH{C2-:30x-^D, . D, 7!><A 

D, ;)i«^$nT*5 0. S'^hU-v'X^B, . 8, fdti 
mod2JJD^#g5, , 5, t^^<D^^<Dmtim i • Q 

. t^nttffircD 2 ^tcom:^ I , . q, . i, . q. 

JtStlTVi^. -^-CIT?. 9 f-y h^T^— :5'D, ~D, IC 



11 



[0 0 2 0] ^5^ll^4iIWi^^c^6)^SK=7. ^mt 

od2jDffg§5i ^v-:? h IxvX^ 4COf^J^timo d 2 

-rnXl^^^fcttTfeO. I^^^JCmod 2*P#S5, ^5/ 
hUi^X5'4 0jg)^timod 2iJDS:^5, i:2aTn 

I =D, H-D, +D, +Ds +Dt 
I =D: +D, +Ds +D, +D, 
Q, ' =D, +D4 +Di +D, +D, 
Q>' =D, +D. +D, +D8 +D, 

a^iJ.-5^l3F^5^-^ I, . I, . Q. , Q, :^&^^^t'-- 

I =D4 +D5 +D, +D, +D,o 
Ij'-Ds +D.H-D,+D,+D,, 
Q,' =D4 +D, +D, +D, H-D,o 
Q,'=D, +D,+D,,+D,, +D,, 



(7) 4fr^¥5 - 2 4 4 0 1 9 

12 

igjto^n^Sic m4 t**y h (1, , i, . Q. . 
^:in^4 ti^y hc7)t?^x-^^^dc'r^fc«60 4oc7) 

[0 0 2 1] m4^XSBX^\^tzmX\'X9\:iy h(DW^^ 



(1) 

[0 0 2 2] LZ.^X. ^ (1) T^^n^t^ffitCS^ 

Yy,r^xf]\yxn^n^nn^<DiU(Dmi^n^^ 



-C^^n^o ^ (1) T^19fflC5^SD, -D. 

^^^iU4^(D^ym.tm^n. (2) t«3<@cd 

^Ios:ffi^&9i^■r^4■^<D^'^^5:75^^^t^s>n^c z,(Dmzw^ 
'f-^T>ti^3 \iy h'rr:>?K:h'^n^mzim.4m'r':>^ 

4x^9 + 3 (x- 1) 
t^^iLT^<DX. ^ (3) *SIJ£T^g/hcOSax<^<l 
^ix = 6«h;^c^:0, 2 4<@(^^ISD, --D, 4 ^'^ti 2 4<@ 

^^24fi (em) <Z)mod2Jn#M (I.', Ii'. Q 
Q,') , (I.'. I,^ Q.', Q,') . 

(I.'. ii\ Q/. Q>') 7:i^^A^nn«iS?Jc^©:D 

. -D,4 ^i*^'r^c:<h;<>^T^^:i<h^lci*LTl^^o 

I,'=a,..D, +a,.,D,4-- 
I 2' = a,., D, + a,,, D, 



(2) 



(3) 



40 ^Bcos^I^9F^^-^5^^«^•r^^:<h7&^-e^^v':7 h 
x^^^ttntf. c:<DS^:7 M/vx^'{c«}^^nyc2 4 

e^y hc^l^^-^D. --0:4 $r£AT<OctptcUT*d6^ 

[0 0 2 3] Jta!c0 2 4<lco^^^<&. ^Scai.i ( a 
i.j tiOXUl-r^O. i = l'-24. j=l-24Tr 
^^'DX:!K(D^ofm^±f&^m^^\^X&^. 
-+a,,,4D,4 



Q,' =a,., D, +a,,2 D, + — +a,.,, Di4 



( 8 ) 5 - 2 4 4 0 1 9 

13 14 
Q,' = a, D, + a* ,1 D, + • + a* .!« Di« 



Q.* = ai: 
Q>* = ai, 



D, + a,, 
D, 4- a:,, 
D, + a, 3 
D, + a:4 



^ (1) . (2) ^mm-rnifi. m^ifia^,, =i. a 

=1. ai.3 —0. a, .4 =1. ai.s =1. a,. 
, =0. a,.T =lTfcO. 8^ j ^2 4TtSai.i = 

D, = b.., I,' +b.., Ij' +b, 



•+ a, , 
•+ an 
•+ a,, 
*+ an 



Dn 
,n Dn 
.1. Dn 
,n Dn 



(4) 



a,., —a,,, :^m^lftm5\Z^T4'D(7)mo d 
10 S5, --5, (7)^n^'n<h'>>^ K^>^X^4c7)9^C7)v' 
ai.j ti0 4 3?:H5co??-^ggco^fi£tCJ:O^e6StJ6'bn 
«eoT^ (4) O^Scai.i ^^^<h-r^IE::5' 

[0 0 2 4] 



D: = b:., I,*+b,., I:' +b:.,Q,' +-+b,.nQ,* 



Dn = b,4,. I , ' + b,4.2 1 2' 
ClCl-Cbi.i (1 = 1-24. j = 1 -2 4) ^iiE;^fT 
^JBCD^^T^O. "1" **0" -Cfe^o S: (5) 

[0 0 2 5] m6\z^'rAE:^fTmA<Dmffmt.mB\zm 

m e T&^^cfc -5 IZ^mtm R = 3 / 4 (^ig-&c^^l:^i2^^?9F 
^0«^(r:feV^Tti4 h<D^mm^^-i^m\Z3\l 
y ha^my^—i^^n^^ltlzifSi^o 0 7cofT5^JB{c:43V^ 

7^T^^^^nmzvt^TS:^ii<^wmt^ffom 4 x 

5 {C^-ri? ^Sg J; o T ^fig ^ nfcg^ii^igF^;!^^ ^ 
[0 0 2 6] ^8tJ^7 tC*3l:^TLa X^-rmTStrCO 

^jU'-':f(Dmsc^^'Dxm^i.rzz.<D^m\z^^mBm 
mR = 3/4<Dm:^'}h^w^x$>^. :i<D^mmx^t2 

4 tf^y h<D^m^^y''-^^^Wr^<D{Z'Z^mU2 4i@ 
(Dzyy h^t^ 2 4\t4n6mzm^\^n. ^'i=r(D 

^-zxDzyy hmt,m.n\z\^m.'^n4'D(ozyy hus^x^ 

SR, -SR, fimfR-^tl. Ctlb 4-:?(0'>^ h l/S^X 
5'>0^'>:7 hUi/Xi5'lH]SS2 2 ^^j^UTl^^o ^tX^ 4 
00->:7 hUS^X^SR, -SR. OA:^^^2 1, - 
2 1, (C4 e^y hScoA:^?J^T'-^ I, . I, . 

0 2 4fflc7)>-:7 hWi<D±Xf)^'r—^tmtz'^nx^^^^ 



+ b,4.iQ.' +*"+b,,.n Qi' (5) 

ft) <Dz^y hmzm^mnfc. m-^m^mv^^^-^^^ 

^m^tlX\f^^(DX. 2 4m(Dy^—i^<Dm'b^\^^y'—^ 

hmzm^zTik-r^v^zm^n i 2 4^m\zmtx$> 

[0 0 2 7] ^8c7)ffig«^lHllSICti«^iK«^&3lf^^ 
30 h-r'^a£?»Jm:^-r^3'D0Dmod 2lJ0ffS2 3, . 2 3 
, , 23, ;&^HtC^frj-^nTl^^o miCDfrifJi^-Zfl. 
a rto^ifT@o£;6^6*{::afeAyfc2 4l@co|^©:H2 4 
®<0->:7 l—tt 2 4<D^n-?n^mo d 2 JPffgg 

2 3, t(D^^v^m^mi^. »!Bc "1" (o^en-6n<ofi: 
m^zmt^-r^i^y hm^ i-^^4. #6. #9. #1 
5, #17, #19, #20, ^2 3<Dmt}f)mn^n 

mo d 2lJ0SCgg2 3, Tmo d 2i0^^n^o mmizfr 
^;i^-yLa [H(Dm2rT^<D2 4m<Dmmt2 4m<Di^ 
y h©# l-# 2 4(D^tl'etitmo d 2tfPSgg2 3, 

40 t<D^^^m^^i.. "I'' <^&Htc**i6-r^>^>^ 

he#5— #9, #11, #12. #15 — #19, # 
2 l-# 2 3C7)m:^;0^i®^$nmo d 2inSS2 3, X 
mod2ft)flC^n, fTy;i/-yLaf^<D^3fTg<0 2 4 
(l<^^3Sti2 4fflOf>:7 h©0^n^*tli:mo d 2 

ra^r^ hg:# 9-# 1 2, #14, #17, #21, 
#2 2, ^2 4(Dmtff)mR-^nmod2mn^2 3y 

Tmo d 2imw^n^o 

[0 0 2 8] mW<D2 4m(0^ny^—^^^->y hUz^T. 
50 ^(hIK2 2tCffiJ^$n/^ttfigTmod 2JDP#gg2 3, - 



15 



10 



(9) *#P^¥5 - 2 4 4 0 1 9 

16 

hS# 1 ScOct^tCfsjtXC^nrio d 2 JtJD^gi^ ^>^'&^ n 

[0 0 3 1 ] m^(D'^mmx*^'ixtin^j'-"^f)^4\diy 
-n^!i:^ix^?j^tc^ LIS 8 (Dm^^tnm^zm i (owr^ 

7.5'tHl^2 2 ^ftlfie-r-i) 2 4l@C7)->:7 h©# 1 -# 2 4 

ci2Jraffg§2 3, , 2 3i . 2 3: t:^^!^ 7 (D2?fT^J4^CD 

^nxi^^^o A:^IJ^T'-^ti I, . I: , Q. . Qi 
cDj(itc|*OjgL'>>^ hUS?X^lHl^2 2{cA:^?$n. i& 

s/^' hg:# i-# 2 4tc^-5';o^«[]ie)TSifc$nfc<^®. 

Tmo d 2Jn»gs2 3, . 2 3, , 2 3, om:'??!?^^^ 
^nfc^^-^D, . D, . D, <i:bT^*y^2 5, , 
2 5: . 2 5, IC^Oi>^in, ai;^^^2 4. . 2 
4, , 2 4, tCffi:b^n^o J&l^ti4 tf^y hOigp^^^- 
, Ii . Q. . Q, ;5^A:^^n^StCmo d 2JP 
g§g2 3. . 2 3: . 2 3, 3 e^y hoa-^^— iJ' 

if^'^vJ'^^, . 2 5, . 2 5, tc:©oi;it^n^o 

[0 0 3 2] ±aiTlift)^SK=7, ??^^t^R = n/ 
m= 3 /4 coa^ii^?J^tC*f-r^ffiS^^[ElK<OC?iJS: 

m^\B\^^m^r^^m^mmizmm-r^o m^<D i 3 

x-^ I, . I, . I, . I4 , Is , Q. , , Q 
[0 0 3 3] 



20 



2 3, :fy^^%^n^thtium^^nrzmy'-i^D, , D 

, . D, T^^o i^^4 KcDt^'-^' I, . I, , Q 
, . Q, ^^i-y hl-i^7s^l^m2 2\ZAti^n^mz'r 
-^D, , Ds , D, . -*;6^3 t'^y K-r'^a3;b^^2 4 
, , 2 4, . 2 4, {C?#6n^. 

[0 0 2 9] mm(0^o\z'n^)l-'yLa tia^iA^|5F 
T'SO, |Hi^t-fficoffilccDa^-r^3ffco^;u-ycofpi 

^3fTCC»«|Srtci^-pT0 8tC4ott^2 4f@cO'>:7 hS# 
l—* 2 4<h3'::)<7)mo d 2Sa^g§2 3, , 2 3^ , 2 
3, ^OiSll^fT;^ti[wl^(cffiatt^lHlg&^^Mj5£-r^c: 

@fl3-pcOmo d 2 Jraggg2 3, . 2 3, , 2 3, Ofnl 

:7hg:#2 i-'#2 4:?^tgBS$n;/^4fT5^J<D'>:7 

;i<Dmm(D^mmm\z^'oTU.frmmmzm^-r^^^ 

[0 0 3 0] fTi^JU— ^Lc tSfT^y;U— ^Lb ^Z^dI^^X 
:&«g4^coe^y hfi:BcD^?S "0" ^£ikT£«tC^bfc 

y hm^mm^zmmx^^(Dx\ ?Ty;i/-yLb icseo 

= 7. R=3/4<Dg^i^^?gF^;0M tiry hSlc3£^J{C 

xti^n^mB^iM.^m^(Di^y hi-i^xi^\m^2 2\t- 

= D, +D, +D4 +D5 +Dt 
= D, +D, H-Ds +D. +D, 
= D, +D4 +D« +D7 +D, 

= D, +D, +D, +D,o +D,, 
Q,' =D. +D, +D5 H-D. +D7 
Qs' =Ds +D« +D, +D,o +D, , 

Q/ =D7 +D,o H-D, , +D, I +D,, (6) 
:^<D7 \iy h<Dmy^—l^r>^.--D,o:^^1r^^^\ZXtl'^n :k^\Z ^ 0 :k(D 8 \l y h 1 m<D^ny'—^m%^n^. 

^ h±^^<D'r-i^ ^±X 7 \iy V^^y KLTtte>n^ [0 0 3 4] 

= Ds H-D, 4-D,, 4-D,, 
= D, +D,o +D, , +D, , +D,s 
= D,o +D, , +D, , H-D,. 
= D, , +D, , +D,^ +D,s H-Dw 
= D, , +D,4 +D, , +D,, +D,, 
Q,'=D, +Dm +D,, +D,,+D,4 



30 



( 10 
17 

Q.'=D,, +D,s +D, . +D,, + 
Q,' =D,, +D,, +D,. +D,, + 

h 1 m<Djfny'-:S't^m^^<DT'. 8 f-y 

^D«^<i:«?Li^*''^nJ:»5;*:^t>i:r^)i:. 8x^1 
3 + 7 (x-1) 7>ti5EI9iC075^e,§/jNWx<7)ffi«x = 6 

n^'timm^±^0m^(O^^.^a,., (i=l~4 10 
8, j = 1 ~4 8) -C^Tt, ^ (6) . (7) A^^d 

,.i (i=l~48, j = l~48) tt0 1 0 fC^fiE 
:^fTJ'JAcDjS»fTjrjB = A' tC<t:-3T-^;^^n. -^®)S»fT 

jc*5ViT«8 x = 4 8 e>y ^c)A:'3©*•i^^*-^?^7^-iS' 20 

lttl«. fr K A^'J $ nfc 8 f -y h (DW^y'-^^ ii^tl 
Um<D4 0 f<y h<D??^5^— ;5'3&'»f)0 1 ITSi^^n^t 

mx^K+n-l+n (x-1) 

fi»J©S->7 hUv'X^'SR, ~SR. 0->7haiS) X 

x^ (K- 1) / (m- n) 

N = xmSm (K-1) / (m- 

T«$n-2), fas^^iHiK«Di^f£*/h$<-r-5tttxo 30 

x= [ (K-1) / (m-n) ] 
tCJ;oTx«ffiS:^^m«<tVi. mUffi^ [p] «ll 

(9). (1 0) (C*31.»T (K- 1) / (m-n) *tS 
|gC<!:;5:^;^li«^tt, (K-1) / (m' -n) 

izm^^Xh^^K —mzm' =n + llzm^^t^ (9) 
<0 x C0MfJ}6)*SKdiiPrBi7S:-5<ii-C'b#CSSc t fJ-S. 
m*>. 0yA«^ (1) cr)J;^/d:m<@©g*-jX^^I3F^^fie 
#^JlS:*^e.m' =n+ H@*ilS?LTtil^tl^«|ICntf 40 

bTtK^HT-xm' 1@0^fie^^iCS:#T. ^n?.^ 
^^co^&«:M^ t-r-Sm X X m X (^iE:i5fT3?iJ A 

hSSxtJK- 1 f5inw:^ffif::*3ViTt>#e)n 

fc?? ^^fi£fT?IJ A OfT^lJiCA^ 0 t fci® ^«jS6fT?'J B 
= A-' i&3}?J?)-5C<i:«T?€-:i^il.i. -tCDB^FttiC (9) Sr^ 

ft -So 

(0 0 3 7) ci<o«i»cdG)^gg(c<fcn«(je*«ifi£T^?tt so 



) ^mW-b- 2 4 4 0 1 9 

IS 

D,. 

D,, (7) 
mSl.(r>7 -D(Dm^±fS.^m^^m-:>X 7 i^y hO^my"- 

^^m.^-r^mt}^x-t^, 

(0 0 3 5) 01 KDmnmzm^X. iiM<D'l7A^'E>'S^ 

^izwr^xm^i^TzmmmmBi^^mi 2iz^r, m8 
cDm'^iimm\zi7if)\^-zfLa rt©mi~7fTw^is 

"1" (D^Lmit-yy h©# 1~#4 S^-W. mo d 2 Jo 

ggs2 3, ~2 3, iif&'^r^^yy hmm^^^i^x 

1/^^. Cl(Ofas^^lHlKlcJ;0, g«3©4 8 t'-y h<:D?gF 
^'f-i5'ii^'>y ha# 1 ~# 4 8 (Cffi^$nfc*eSgTil 
5^— :5'D, ~D, d^mo d 2*0^112 3, ~2 3, tJ^^) 
a^$nTffi:'j;!?n. &.mAtlt^^y^-^f)^8\zy 
;^.e.n-5SJC7 f -y h©llx-^*<a#$n-5. SI 1 

m^ntzmmz$^mx^^:ititm^x$,^. 

[0 0 3 6) — J!SICJ«):^4K, m^{t.mR = n/^m<Dmi 

^}i^^wn\z^-r^mBm^m^iz^^^x. yyhui^ 
7.^m^2 2\z^n\^m^rntts.^i3.\'^±'f—'S'\^y v 

®:N=mx«SC (3) hmmvA^ 



(8) 



(9) 



2 2n<D-iL^mfs.±yy hWi^ii\,TA^ 

n) (10) 

(11) 

9. 1 2tC55-rJ;5fC->:7 hUv'X^lelKiilSSIlIKlC 

<^s sT^H5'if^^s<^»«fiS:^&si 3fc*-r. e^iss 
(MM^y"—^) X, ~x. *^e.^^^'^t;^n/mo^cw 

Cl<DSI5F^{t;g*-iJ=^?J#<»:§tt:a*-3^^??^X, ~X 
.*it«<g§ (^faWifeSfP[Hl?S) 13, -13. Tit^ 
L.T^Iil$nsej|l8S^0(C|2SL/tf-y h>'1iS'->S 
^SrSfe^oe^'tf'^^leJgS 1 4JCA:^U. *f*S-r-5*t^ 

-:5'D' W^O tfBS^^lHl8S2 0COm:^-C*-5it^Jl 
7^— ^'D' S:mo d 2]tlOStig 1 5, ~15.-Cmod2 

Tn f-y hwaiSltt^7^-:$'D^£:'#-5o 



19 

(0 0 3 8] z<o^m<om(Dmmmii\^x. la^ros® 

, ~11. IC-^Aen. 0 1 3«^-&i:|^t^lC^0fTIE 

nTitt!^g§i3, ~i3. {c-^K.^>n-5o — 
1, ~ii. *>?,s«me-y h<?^7^-^'t)^-r = >y 



1 2. ^MLXltmmi 3 



, ~i3. (c-^A^n. nm^i\i'T-i$'tit&^n^, 

, ~1 3. (Daitl\t±X "0" T*^. Sffl^J^T^-^' 
(0 0 3 9] 



(II) 4$B8¥5 - 2 4 4 0 1 9 

20 

tesiti "0. 0" <DmWHzm<p-r^'i>a)tM.^:iiif)^X' 
X ^ ^ 'J LT^OtB:^*^ '^,'^^ffi:/3 0 tti 

10 (ia2] ??^{t^R=l/2, Jfi)^J:K=4«??^^<7) 
(0 3] 0 2©l3F^§§(C**Jj;-r^ffi^^^[HlSS©«fiE 

(04] ^^^•^k^R=3/4, i6j*;sK=7o/t>^? 

(0 5] 04©??^g§S^}gU;fc#f/'?>i?^iT K^?9F 
(0 6] 04(D«F^SgCD??^*fefiS;^^iCO^?SSr^^t 

-r-5iE:^fT?'j*'^-r0. 
20 (0 7] m6<DiE:^nm<Dmnm^m-tm. 

(0 8] 0 7(Cj;D**e>nfc^^Sfe^#^5C<O^Sc(C 

(0 9] 0 8©ffi^|HlK©^Jg|l«S««J?£^-r0. 
(01 0] ^^^{b^R=7/8. J6j^gK=7(D«=^± 

(0 1 1 ] 0 1 0 «fT?!JCO2ftfT^J$-^-r0. 

(012] 01 1 {CJ:0*«&^nfc«^^J«#'^^©^ 
|S:trSE^T«l^bi/S:W^m^lHlK©^SS«sj^^-r0. 
(013] Cl«%|g<DfBB«^lEl?SS:®fflUfcS ST^ 

(0141 Cl<D!^^(7)ffiB^^lHlK«;®fflb/teMSS«F 



(01] 



(0 2] 



FIG. 1 













c 







PLY 




FJG. 2 



y^i^ — 



52 



( 12 ) 



#M¥5 - 2 4 4 0 1 9 



FIG. 3 



2 i®f.}E^l2l3& 



X2 j 



[04] 



FIG. 4 




f_ 



07 


Os 








02 


Oi 



'J 



T 




•l2 
^Q3 



me] 



FIG. 5 

JL. 




FIG. 6 



11011 01 000000000 000 00000^ 
01101 1 01 0000000000000000 
I 001 1 1 1 00000000000000000 
001 001 1 1 1 0 000000 00000000 
0001 1 01 1 01 00000000000000 
00001 1 01 1 01 ooooooooooooo 

000 t 001 1 1 1 0000000000 0000 

0000 0l 001 11 1 oooooooooooo 

OOOOOOl 1 01 1 OlOOOOOOOOOOO 
OOOOOOOl 1 01 t 01 0 00000 0000 
OOOOOOl 001 1 1 1 00000000000 
OOOOOOOOlOOl 1 1 1 000000000 

00 0000 0001 I 01 1 01 oooooooo 
OOOOOOOOOOl I 01 1 01 00000 00 
00000 000 Ot 001 f 1 1000000 00 
0 00000000 00 I 001 t 1 1 00 0000 
oooooooooooo 1 1 01 1 01 00000 
00 0000 000000 01 1 011 01 0000 
0 0 0000 OOOOOOl 001 1 1 1 00 000 
00 0000 000 000001 001 1 1 1 000 
00 000 000 OOOOOOOl 101 t 01 00 
00 00 00 0 0 0000 00 00 1 I 01 101 0 

, OOOOOOOOOOOOOOOiOOl 1 1 1 00 
\ 0000 0 00000000000 01 0011 1 1 J 



( 13 ) 



- 2 4 4 0 1 9 



(0 7) 



FIG. U 



FIG. 7 



20 



B=A-'= 



1101 1 iOi 1 100110110100000^ 
1 01 000 01 00 01 0111 1 01 00000 

0001 0 001 01 1 1 1 01 00000000 0. 

0000 110M10M10011011010 
0000101000 01000101111010 
00000001 0001 01 1 1 1 0100000. 

11 11 101 1000101 I 1 1010 00 00 

1 1 1 1 1 01 1 01 1 01 01 1 01 1 I 101 0 
000000 00000 1 0001 OM 1 1 01 0 

00 0011111011000101111010 
II 7 1 01 0001 1 1 1 I 001 1 01 1 01 0 

1 1 1 1 1 01 1 1 1 001 01 1 01 1 1 1 01 0 
11 11 101 T 001 1 0001 01 1 1 1010 
1 1 I 1 01 00 1 0001 1 01 1 01 00000 
)iii0i000iii0ri0iiOll0l0 
1 1 1 I 01 0001 1 1 1 001 Oi 1 1 i0l 0 I 
00001 I 1 1 01 001 0001 101 101 0 I 
t 1 1 }0i00l000ii0i00000000 I 
1 t 1 I 01 00 1 OOOl 1 01 1 1 1 1 1 0* 0 / 
1 1 1 1 10 1 I 0011 1 1 1 01 11 00000 J 
OOOOl 1 t I OtOOiOOOl 1 01 oooo.L 

11 1 101001000 001010110010 r 

00001 1111O11OO111ITOIIIO/ 
000000 001 1 t 101 0010001 1 01J.,_. 



Lb 

Lc 



Xi 



1 w 



12i 



OLY 



122 



DLY 



Lo 



132^ 



13m 



18 



21i^ 

212- 0 

213- 0 



FIG. 8 

SR2 





[013] 



FIG. 13 



11 ^ 

llm 




12m 13m 



( 15 ) 



^fMW-S - 2 4 4 0 1 9 



[^10] 



FIG. 10 



A= 



I 101 1 O ! ooooooooooooooooooooooooooooooooooooooooo 

0 1 10 1 lOIOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
00 1 10] lOIOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOl lOllOlOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
00000 1 10 1 lOlOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
100 1 I I 1000000 00 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
0000 100 1 1 1 lOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
0000001001 I 1 1 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
0000000 1 101 10 10000000 00 OOOOOOOOOOOOOOOOOOOOOOOOO 

00000000 1 101 lOlOOOOOO 00 OOOOOOOOOOOOOOOOOOOOOOOOO 

0000000001 10 I 10 100000 OOOOOOOO 00 00000000000000000 
OOOOOOOOOOl 10 1 10 10000 00 OOOOOOOO 00000000000000000 
00000 00 00000 110 II OlOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
0000000 I 00 I 1 1 1000000000000000 00 OOOOOOOOOOOOOOO 00 
00000000000 100 1 11 10000000000000000000 00 000000000 
OOOOOOOOOOOOOIOOIIMOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
00 0*0 00000000001 1 0 1 10 100 00000000000000000000 00 000 
000000000000000 1 10 1 I OlOOOOOOO 00 00000000000000000 
0000000000000000 1 101 101 OOOOOOOOOOOOOOOOOOOOOOOOO 

0000000000000 00 00 1 101 10 1 00000 0000000000000000000 

00000000000000000001 101 101000000000 0000000000000 
OOOOOOOOOOOOOOlOOl 11 100000000 00 00000000000000000 
OOOOOOOOOOOOOOOOOOl 001 11 10000 00 00000000000000000 
OOOOOOOOOOOOOOOOOOOOlOOl II 1000000000 oooooooooooo 
OOOOOOOOOOOOOOOOOOOOOllOl 10 I 000000000000000000 00 
OOOOOOOOOOOOOOOOOOOOOOllOl lOlOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOO 1101 101000000000000000000 
000000000000000000000000 1 101 loioooooooodoooooooo 
OOOOOOOOOOOOOOOOOOOOOOOOOOl 101 10 I OOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOlOOllllOOOOOOOOOOOOOOOOOOOO 
0000000000000000000000000 1 00 1 1 1 lOOOOOOOOOOOOOOOO 
0000 OOOOOOOOOOOOOOOOOOOOOOOl 001 lllOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOl 101 lOlOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO 110 11 01 OOOOOOOOOOOO 
00000 00 000000000000000000000001 10 I 10 lOOOOOOOOOOO 
00000 00 0000000000000000000000001 101 lOlOOOOOOOOOO 
00000000000 0000000000000000000000 1 10 1 1 0100000000 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOlOOl 11 10000000000000 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOlOOl 1 1 1 000000000 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOlOOl 11 10000000 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 1101 101000000 

1 00000 00 000000000000000000000000000001 1011 0100000 
I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOIIOIIOIOOOO 
I 000000000000000000000000000 00000000000110 110 1000 
1 00000000000000000000000000000000000000001 10 1 1010 
1 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOlOOl 1 1 1000000 
\ OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOlOOllllOO 
\ OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOlOOl 1 1 I 




( 16 ) 




[011] 



FIG. 1 1 



rOOOl I lOlOlOOl lOOOlOlOlOOOOI l lOl l lOOOOIOOOOOOOOOO 
' lOOOllOlOIlOlOlOlOOlIlOOOIlOIIlllOlllIIIlOOOOlOO 

00 1 I 10 1 I lOOOOlOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
IIIOIMOIOOIIIOOOIIOIIIMOIIIIIIIOOOOIOOOOOOOOOO 
lMltllll001lOOlOlOOl!00010lOlOOOOlllOll!OOOOlOO 
OOOOlOOIOllOlOlOlOOlllOOOIlOlllllOllllMIOOOOlOO 
OOOOOOOlOOlOOOl I 1 I lOlOl I lOl I I I I 1 lOOOOIOOOOOOOOOO 

"OOOOOOOOOOOl 1 lOlOIOOl lOOOlOlOlOOOOl 1 101 1 10000100 
IlIlllOlOlOlOOOIOOOllOOOOIlOllIllOllllMlOOOOlOO 

0000000000 1 I 10 I llOOOO 100000000000000000000000000 
000000001 I 101 llOlOOl I 10001 101 1 1 1 lOl 1 t 1 1 1 lOOOOlOO 
IllltlOlOOlOOOlllllOlOlllOlllllllOOOOtOOOOOOOOOO 
IlllllOlllOlOlOlOOOllOOOOlIOIllllOlllllIlOOOOlOO 
OOOOOOOOOOOOOOOlOOlOOOlllllOlOlllOllIllllOOOOlOO 

iiiiiioinoiiioooiioiniioiiiiiiiooooioooooooooG 

llllllOlOOlOOOOtOOlOOOlllllOlOlllOlllllllOOOOlOO 
OOOOOOOOGOOOOOOOOOll lOll 10000 lOOOOOOOOOOOOOOOOOO 

iiiiiioiiioiiiooiooiiioooiioniiioiiiiiiiooooloo 

OOOOOOOOllilllOlOOlOOOIllllOlOlllOIllllllOOOOlOO 
llllllOlOOlOOOOllOlOOllMltOIOlllOllIllIlOOOOlOO 
lillllOlllOlLlOOOlllOOllIlOlOOOOOOllLOlllOOOOlOO 

ooooooooiiiitioiiioiiioooiioiiiiioiiiiinooooloo 

I I I I 1 lOlOOlOOOOlOlOlOOl 1 I lOlOOOOOO 1 I 10 I I 10000 100 

00000000 00 00000000000 00 000 I I 10 1 1 lOOOOIOOOOOOOOOO 
llllllOlOOlOOOOllOlOlllOOllOlllllOlllllllOOOOlOO 
ItlltlOlllOlllOOlOOOlllIllOlOOOOOOlllOlllOOOOlOO 
llllMOlOOlOOOOlOlOlOOllOlOlOlOOOOlllOlllOOOOlOO 

II I 1 I lOlOOlOOOO! lOlOl IIOIOOOOOOOOOOOOOOOOOOOOOOO 
llllllOllIOlllOOlOOOllllOOlOlllllOlllllllOOOOlOO 

1 I I I 1 lOlOOlOOOOlOlOlOOl 1 lOlOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOl I 10 1 1 t 0000 I 00 

iiiiiioiooiooooioioioonoioiiioiioiiiiiiiooooloo 

I I I 1 1 lOlOOlOOOOl 10 101 llOOl I 1 iioooooooooooooooooo 

I I 1 1 I lOlOOlOOOO lOlOlOOl 1 loioooooiooooioooooooooo 

OOOOOOOOl 1 1 1 I 10 100 lOOOOl lOIOl I 101000000000000000 
llllllOlOOlOOOOllOlOlllOOlllllOOllllllltlOOOOlOO 
OOOOOOOOl 11 11 lOlOOlOOOOlOlOlOOlllOlOOOOOOOOOOOOO 

iniiioinoiiioooiiiooioiiiiooiiiioioooooooooooo 

llllllOlOOlOOOOlOlOlOOlllOlOOOOOlOOOllOilOOOOlOO 
OOOOOOOOl I I 1 I lOlOO lOOOOl lOIOl I 1001 I 1 I 10000000000 
OOOOOOOOl I I 1 I lOlOOlOOOOlOlOlOOl 1 lOlOOOOOlOOOOlOO 

0000000000000000 1 1 1 1 1 10100100001 lOlOl 1 1010000000 
llllllOlOOlOOOOlOlOlOOtlOlOlllOllOlOllOOllOOOlOO 

00000000000000001 I 1 I 1 lOlOOlOOOOlOlOlOOl 1 lOlOOOOO 
OOOOOOOOMlMlOlllOlllOOOlllOOlOtlllOOiniOlOOOO 

III 1 llOl 00 1000010101001 llOlOOOOOOl 11 00 00101 lOllO 
OOOOOOOOOOOOOOOO I 1 1 1 1 lOlOOlOOOOl lOlOl 1 1001 1 1 I 100 
llllllOlIlOlllOOlOOOlillllOlOOlOlOOOOOlllOOllOll 



( 17 ) 



4*M¥5 - 2 4 4 0 1 9 



[IS 1 2] 



-22 





( 18 ) 




4#BB¥5 -2 4 4 0 1 9 



